Di(2-ethylhexyl) phthalate induces a functional zinc deficiency during pregnancy and teratogenesis that is independent of peroxisome proliferator-activated receptor-alpha.
Di(2-ethylhexyl) phthalate (DEHP) is a peroxisome proliferator whose administration to rodents induces a pleiotropic response mediated by the peroxisome proliferator-activated receptor-alpha (PPAR alpha). The mechanisms underlying DEHP-induced reproductive toxicity and teratogenicity are not well understood but could be the result of an alteration in gene expression by PPAR alpha. Additionally, phthalate exposure is known to impair fetal zinc (Zn) levels during pregnancy. In this work, we investigated whether the reproductive toxicity and teratogenicity of DEHP are mediated by PPAR alpha and whether the receptor influences maternal and/or embryonic Zn metabolism. Pregnant female mice, homozygous wild-type (+/+) or PPAR alpha -null (-/-), were intubated with either vehicle alone or 1,000 mg DEHP/kg body weight on gestation day (GD) 8 and 9. Pregnancy outcome was evaluated on GD10 and GD18 in two cohorts of animals. Compared to controls, DEHP administration resulted in maternal toxicity, embryo/ fetal toxicity, and teratogenicity in both (+/+) and (-/-) mice. Maternal liver mRNA for cytochrome P-450 4A1 (CYP4A1) was higher in DEHP-treated (+/+) mice but not in DEHP-treated (-/-) mice on GD10, consistent with their respective phenotype. Maternal liver MT and Zn levels were significantly higher than in controls on GD10. In addition, embryonic Zn content was significantly lower in both genotypes treated with DEHP compared to controls. Results from this work show that DEHP-induced reproductive toxicity, teratogenicity, and altered Zn metabolism are not mediated through PPAR alpha-dependent mechanisms. In addition, this work suggests that DEHP-induced alterations in Zn metabolism contribute to the mechanisms underlying DEHP-induced reproductive toxicity and teratogenicity.